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High window on the past

Microbiologists find living stromatolites in the Andes.

Ana Belluscio
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For billions of years life on Earth was dominated
by stromatolites, collections of photosynthetic
microorganisms and calcareous concretions that formed
dome-like lumps in shallow waters. Now, in a rare find,
Argentinian scientists have discovered stromatolites
forming today in super-salty lakes high in the Andes.

The extreme conditions in which these stromatolites live
might resemble early Earth and help shed light on the
geochemical cycles that marked early life on the planet,
researchers say. Fossil stromatolites are common, but
living stromatolites occur in only a few areas, mostly in
shallow seas, as at Shark Bay in western Australia. The
Argentinian find is unusual because it is in a closed lake
and at such a high altitude.

A team led by Maria Eugenia Farias, a microbiologist at
the National Scientific and Technical Research Council
(CONICET-PROIMI) in Tucuman, Argentina, found the
stromatolites on field expeditions in February and August
this year. The lakes, known as the Socompa and Tolar
Grande lagoons, are located in the arid plateau of the
central Andes in the province of Salta, more than 3,600
metres above sea level.

Extreme environments

In the lakes, where salt levels are more than 135 parts per
million and nitrate levels are high, the stromatolites have
no competition for nutrients and can thrive. The high
elevation means that there is relatively little oxygen in the
atmosphere, and levels of ultraviolet radiation can be 165%
that of sea levell. "This environment is similar to the one in
which stromatolites originally developed,” says Farias.
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5. Her preliminary results show that the Socompa lagoon

has a pH of 8.5, and its stromatolites contain diatoms
and cyanobacteria. Tolar Grande is more acidic, at pH 5,
and its stromatolites contain a narrower range of diatom
species, along with archaea and gamma-proteobacteria.

. Stromatolites are not only an important window

onto the past; they can also provide clues as to how
organisms might cope today, the researchers say.
Ancient DNA-repair mechanisms reflect how microbes
dealt with ultraviolet exposure, says Valeria Souza, a
researcher at the National Autonomous University of
Mexico in Mexico City, who in 2000 discovered living
stromatolites in springs in the Chihuahuan desert in
northern Mexico. The Andean stromatolites, she says,
"have maintained their archaic repair mechanism".

Farias's group is continuing to analyse the species
composition of the Andean stromatolites, and has asked
the national and local government to help prevent further
contamination of the area.

at Tolar Grande is already
contaminated, possibly from sewage from local villages,
and stromatolites have died. Water from the Socompa
lagoon is being diverted over the border to Chile for
mining. Authorities are in the process of closing the area
to the public.

References
1.Cabrol, N. A. et al. J. Geophys. Res. doi:10.1029/2008JG000818 (in the press).

© 2009 NPG Nature Asia-Pacific. All rights reserved

ISTOCKPHOTO



www.nhature.com/naturedigest

TOPICS

Z2hO9k 51k (Stromatolite) &13?

ARNOYRZANG ST/ NOFIT (HERET>CBREELTDME)
MAKFBTEY EF e, BROEREESEZEDRN— LRI GHROHERERE
B, ROLSCLTERING, £F. 7/ N\IFUTHMWBEDRE
[CfAEBELT, B, XERZITD. RICHDE, HKERZFLELT, #K
[CEWHBYEBRORBAILVLAEEECEAETS. INHEHRR
IN. BLBRESENFERIN. PHATR—LKRELS, R—LOBREF
THEEC04AMmMEBEETH S, HE. REEVLWDODNZZAMOYNZINDIEE
[T 27 BEFIOEDT., 2OIZAh6M 55000 FFEFIETREDE
[CIE<ERBL, SHARCEBRZHHLTWZEEZSNTWS, ERINC
BHRE. BRKPOBRDEEE LTRSS, REOKILKAEA TN
foo PHT. BRMRECHSTZBRAATPICREIN. ARICBERNE
LTz, TEEUL ZDEEF 2% RET. ZORDBYIDRKERI(CL-
T, FYVBMERIN, REOATHOBRMERCGTZEHATNS.

SCIENCE KEY WORDS

1. photosynthetic microorganism(s): A M EY
ZCTREEROAERMALAZTEAINTVS, LETEFYT/N
ITFITEETH. BE. TNERVCBRIFRELOXERETD
MEEST,

1. calcareous: AIRED
AREFSBIEAISTLADZET, RERICIF. REAILS T LPKE
AN DLEET.

1. concretion(s): EEEY. &R
A, BREVCER BEEQEDOEF[ICTEZIADIE. Z2TE
HCHOE,

2. extreme condition(s): HERRF
FEALOXO, EEPAER, RE. FEEBLG L, &R ER. BEA.
BEER. BIEERE. BB, ®T7ILHVELGEDRELRMT,

2. geochemical cycle(s): HER{bLZ M TEER
HERFOATESOHIERECSVT, TELEEMENEL - B
RBI32E, MNBEDDHMERER. REBRPKERLGE, £
FHEEHIHE. FICEMMIEENBERELNCEEH S,

2. closed lake: BZEH
ANREEVSTZ, KOREOZEE 2RV,

4. parts per million: ppm (E—E—IL)

100 A5 D 1 EVWSEL, FIOREEZXRT.

4. nitrate: F§EEIE
WEE 4> (NO3 ) DbE. COEMDEFEAEFKEE, B
B7EZDLAVHEEBAYLAGENELTHVWLONS, CNOATE
MoRELT, BAKEOEREO—RELS,

5. pH: KRAFVEH. E—I1F
FKBERDE M., TILAVEERETZ8ME. pH = -logioaw THESE
N3 (aw FKFAFTVFE, FHKBEBRTIE. KEAFVRELCE
FZLW.) pH7 (KEAFVEBE1077) FhEET. ThiUhs

WORDS AND PHRASES

dominate(d): T2XETS1. TOXK¥ELHDSB)
lump(s): M58,

shallow water(s): M%i#i. TiZKig,, TEiBgE,
rare find: THEWHLYL, TEBCEBULVER]
help shed light on(upon) ~ : T~DEBAICIRIID,. THBAEIRLS,
marked ~ : T~Z4FH D33,

altitude: NS

lagoon(s): TRMAL. THEML. TNS73#,

arid: TEZ1@LTz]

plateau: T&R]

province: TH| . Tihigh

WwwwhNN ==

WEINOVNZANIE, =AU TEBESY—IBD/N\A) T —
I (BE) OEONEATHD, COEHN. AF>I0IT7ROIRH
ADRICEHZN. ENERMBEICEINZHAMSINIZKET, ESEEN
EFCEV, IOLEBENARKEDBEEMUTVD O, REFTESE-
feEEZBNTWVWS, S0, FECT7YTAURDEBRTERRINE.

OV pH BEFEEE. ATV pHABIZT7ILA) M,

5. diatom(s): EE5E
HiffaT, MEANCERKELDOEY (B8). BEEDEH. Bkz
FERIZEDEVS, MEENSECTIBEINTERELT>TH
. ZOREICEAHOVINRREDOLSICTeLSABH D, BT ILHIIE.
MEEE. BIERE. MMRRETERTEZILOEVS,

5. cyanobacteria: > 7/ NV FTUT
MDOTEERELENTUV ., BREEROXEHNZTOME (BIE
ME), HEREAOED, BERZEMALILED. RRICE>THERE
EEAEAEFERLEEONHZ, BLAIICE<ERL. 70°CEBR3
BRYVEM, SERECERTEZENEVS,

5. acidic: BEED
H'%#52% (BETEZITEZ) {c2MEEBEOL, BELTOKEE
HEBEEVWDS, —MRIC. KARDBREZSTZENS L,

5. archaea: HllE
MREENI—TILIEE (EEMECERENIITZATIVIEE) THR
INTVRAEYE, BEEMAE (WhOZHE) LW, BRL4chDBET
EREMCELCHCIVEVDNDS, FRE. aEFER. IFRE.
AIVERBRENH D, cNGOF(TIE. 100°CUEDEKD>EIF
BIEK., pHO BETEEBRTEZEDN VS,

5. gamma-proteobacteria: H> 9 70OFANIFIVT
HEMBEODERE/OTANITIUTHO TR ICHS. EMD 1D,
YILEXRZ. ETUF, LYFART, BEFERE. FBELCEZLOBRR
HNCOMCEENTWVDS,

6. DNA-repair mechanism(s): DNA {£15118
DNA [FEIMEDEYEICL ST, X TEBEZT TV, TOFE
FICLTHLE, BR - GEORICEESEBERNAIE—TNTLEL.
THETHZ (ENTENAREDERBICDEND), TNEBALSZH
[C. EWICIIEEEZ Tz DNA 2 EEITIHBHAEELTVS,

nutrient(s): NRER

thrive: T5ET 3

elevation: TS

preliminary results: NRIBIER L. TFHEMAR (E58) OBR.
provide clues as to ~: T~ [CEATB3FLAMNESZS]
cope: NWTD), TEEEUS,

archaic: TEVEFEZED1. TEMIICEH V]
contaminate(d): ME$RT 3,

sewage: I'F7KJ

divert(ed): T(A M) &I 31. TREATSI. THhbT)
mining: MR8k

R

35

© 2009 NPG Nature Asia-Pacific. All rights reserved

© JANE GOULD/ALAMY



3

i ¢ NATURE

NATURE DIGEST | VOL 6 | NOVEMBER 2009

A DMERIRIBICH 2K CTEHER

TIWETF D OWENFEETF —LH\T T AMATREA SO S b ERB U=,

I e NIy HA

36

MOTHIIR ETE, AMONRIAREVWSEMNBERTZ ST
KON REEHEVTVZ, AMOTM A NIRBEICHER
ETNBR—LOLOSBEET, KERMEMEARERRNES
LEtEDTHD, SE. TILEVFUORZENEELGHRZ
Lice 7T AHMAOEHICHBBREOBD TH VAT, &
EEEASNDODHZANONYIIAMZEEDIFTZDT,

MRESF. ZOLEANOTI A MER T ZDBREM (SH)
HOHMIRICLTVDEREMEAH Y, #IR EDOYBREY ZHH
DI ENBEIROMBBAICKRILOMELNEVENS, b
AZAROYKISANIELKRENZ A, BEINOYRS A
RSN TOWBHIEHEHINT, ZOEFLEAEAFT—ZKT
THREOS Y —0BEDLSREBEE, SEOTVILEYFUT
DHRE. ZOHEAHNBAENRT. SEEFELCEVRTEM
TH3,

ERBZEMAERSE (CONICET-PROIMI, 7ILE>F> - b
IIUM) OWMAEYEE Maria Eugenia Farias &) —4 —&
THIMEF—LIF. SED2HBL8ALCERMULZHNAERT
ANOVNZANERR U, (RRBAEE-Z) VOV /tEh
IWNTZoTICHBNSIEHIE. T T APREBOTILY D
IRELUTZERICHY., BikRlE 3600 A—NLZBZTWS,

IRERIRIE

CNSDDIBEEIL 135ppm U ET, MRBRIEEEEE WV
e, ANOIKRZANIREREZDHSCDHERE LT ICHEET
T2, Fo. BEANFSVLEH., ARFOBRREE TLENE
<O RNGEMETE(XBKED 165%(0ELDD, [CORER.
ANOYRTZAMDERLTEEBRORECHUTVET Y &
Farias (FWL\ D,

2ROV boaER, HREMTRESN
%, BE[F. ZER-tv M TRS.

Farias 25D FieAROFERTE. VI /O pH{E(F 8.5
T. ZORNAYKNTANCE@ETABBES T/ NITITHE
EFNTVBZENRINTVWS, MNIIILTFTVTDMIE. pH B
M5 TEBEEN S ZOIAMOYIIANIE, Vary/GHL
DEDRVBEOTBEDFH. dl ssy 707410
ITITHEENTWVS,

MRESE. ANOIRZANIREDORFRCAELTEZIEE
BRRERBIEITTRLL, EMHBRERZESTEUZ UL H%EH
TRDFENMNIICERLBZEERHIZ. AFVIEILIBAKRE (A
F>0M) OWMRET. 2000 F[CAF>ILBOF 7 OE
DEBDORTANONYNZA N F R LT Valeria Souza (3.
B DNA EREE C(E. HBROMEYNDRNMRREAD
WAEDNRBMEINTWSEFET S, DED. 7TOoTAMADR
ROTRZANC(E TREDBERBENREIN TV DI,

Farias DRV IL—TE. 7> TAMADINOTRS A MD
BER OB =TT, BEMABBEKICHLTE. 20
B DESRZBFRE=BVEDZEOHDRAEEFLE,

BIIC. RSIWTSVTCHZNSHD 1 DTIE. tTONH,
SOTANRREZEZSNZFTRICEY. ANOTNSA I
WMLUTWB, &fe. VIV/NHOKE., LD (CBEE O F
DISRENTW3, EFIFRE. Cotgx —KREISAVE
FICTBODBBEEDTND,

(BNE R)

© 2009 NPG Nature Asia-Pacific. All rights reserved

© PETER BARRITT/ALAMY





